What is a Matrix?

How do you use matrices?

Can you Enter matrices in a calulator?

How can I add and subtract matrices by hand? using a calculator?
How can I multiply a matrix by a constant value (a scalar
multiple)?

All these questions and more will be answered as we explore the
WORLD of MATRICES

DE Math Standards: 1,2,5,6,7,8

Using Matrices Wh\" Matrices can be
to Represent e o

about picnic tables and
barbaque grills can be
organized info matrices.

Objectives

® Represent
mathematical and real-
world data in a matrix.

® Find sums and ' o ‘ ) x (D
differences of matrices  The table below shows business activity for one month in a home- .
andthe scalar product {1 gvement store. The table shows stock (inventory on June 1), sales X
of a number and a i % e e Mo
matrix. (during June), and receipt of new gaods (deliveries in June

Inventory (June I) Sales (June) Deliveries (June)
Small  Targe | Small Large | Small  Large |
ic tables 8 | 10 ] ‘ 9 15 | 20 QQ‘\A‘*'\ cbl .

INVENTORY Pi
[ Barbeque grills 15 I 12 15 ‘ 12 18 | 24 \ 2
i : |
You can represent the inventory data in a marrix. ) x'é_
Small Large —ywm o8¥€1%
- o Picnic tables [ 8 10“ - [mn m.,-‘| fb;_‘
iy Barbequegrills |15 12 M

A matrix (plural, marrices) is a rectangular array of numbers enclosed in a
single set of brackets. The_dimensjoas of a matrix are the number of

. .
horizontal rows und the number of vertical columns it has. For example, if a rDl MNANS 1OnS

matrix has 2 rows and 3 columns, its dimensions are g, read a5 “2 DY 37 e e
The inventory matrix above, M, is a matrix with dimensions of 2 x 2. H(.\ S "b n

Each number in the matrix is called an entry, or element. You can denote the

2ndrow Ist column

address of the entry in row 2 and column 1 of the inventory matrix, M, as niy \ 0
and state that my = 15. This entry represents 15 small barbeque grills in stock & COW S
on June 1,

EXAMPLE o Represent the June sales data in matrix S. Interpret the entry at s;.. S —_—

@ sowmon cC 2 _lQ .
e— R, Ficrictables T?u? s YY\O\J\'n X S
Sal 1 Barbequegrills [ 15 12~ ro"\’ l

In matrix $, 52 = 9. In June, 9 large picnic tables were sold, 9\
Column
mrms  Represent the delivery data in matrix D Interpret the entry at . ey @} } ace®

Q) = PrenicTedlss RV
Re 6r'-\\s ‘
_T_rr\?{"‘*'D =

al




ation

Ad on and Scalar Multip

To find the sum (or difference) of matrices A and B with the same dimensions,
find the sums (or differences) of corresponding entries in A and B.

-2 01 57 -
EXAMPLE OMA.LS P+ sJandB-[u . mJ‘

a. Find A + B, b. Find A - B,

D.\(\'\!rﬁl‘ms A_B - ) ‘_\ —(\5 7 —'
A - ax'b 5 -7 %_) LO > -8

P -ax3 _ -2-5 ©o0-1 |+
5-0 -~ 13 378

< 233

TRY THIS o 0 ~10 3
LetA=| 4 1 |and B= 0 4
-3 -7 3
a.Find A - B. b. Find A+ B.

A-B:-\\o -5 A+B= o g
H -3 4 5
4 -3 [0 <

L =5
CHECKPOINT ¢ s it possible to find the sum l_‘z _2 EJ +[ 8 —ﬁ]? Explain,
k -3 0

23 3x2

Not Hhe somae dimensions
we Cannot add ‘H{\Q\N\l

Refer to the table of business activity at the beginning
of the lesson, Let matrices M, S, and D represent the
inventery, sales, and delivery data, respectively.

Find M~ S+ D. Interpret the final matrix.
SOLUTION - B +Q
8 10 7 9], [15 20
M"“*D:[Ls 12}’[15 |z]+[la 14]
7[ 8-7+415 10-9+20
Tlis-15+18 12-12424

Small Large
N [\6 UJ Picnic tables
18 24| Barbeque grills

At the end of June, the store has 16
small and 21 large picnic tables in
stock. It also has 18 small an
24 large barbeque grills.



Properties of Matrix Addition

For matrices A, B,and C, each with dimensions of m n:

Commutative
Associative
Additive Identity

Additive Inverse

A+B=B+A
(A+B)+C=A+(B+0)

“The m x nmatrix having 0 as all of its entries is the
1% u identity matrix for addition.

For every i X i matrix A, the matrix whose entries

are the apposite of those in A is the additive inverse
of A.

To multiply a matrix, 4, by a real number, k, write a matrix whose entries
are k times each of the entries in matrix A. This operation is called scalar
multiplication.

3200
Dreed=|-1 -3 6| Fnd-24.
10 -10
) SOLUTION
-3 =2 a0 [-6 4 0
SA=|-2-1) 23 -Ae|=| 2 6 -2
=22 =0 <2A-10 [40 0

Where is scalar multiplication often used?

Geometric Transformations

Example & shows you how to represent a polygon in the coordinate plane as
amatrix,

B Represent quadrilateral ABCI)as matrix P,
® SOLUTION

Because each point has 2 coordinates and there
are 4 points, create a 2 X 4 matrix.

A B C D
P [—3 303 -2] x-coordinates
“L3 2 -2 -1]y-coordinates

When you perform a transformarion on ene geometric figure to get another
geometric figure, the original figure is called the pre-image and the resulting
figure is the image. When you apply scalar multiplication to a matrix that
represents a polygon, the product represents either an enlarged image or

a reduced image of the pre-image polygon. This is shown in Example 7 on
page 220,

o Refer to quadrilateral ABCD and matrix P in Example 6.
Graph the polygon that is represented by each matrix.
a.2P b 1P
@ SOLUTION

a. Let quadrilateral A'B'C'D*
represent the image.

b. Let quadrilateral A"B"C"D"
represent the image.

A" B" C" D"
A" B C' D
303 3
23 3. o
gp:[* 6 6 p |21 2
6 4 -4 -2 2| 3 1
3 4wk Ty
Graph A'B'C'D". Graph A"B'C"D",
.
Quadrilateral 5.
ABCD isan 4
enlarged image, A 5
or ditatian, of A2 o
quadilateral B
ABCD by a scale
Pl ) IR
3

Quadiataral ABCD"Is 2
reduced image of quadrilatersl
ABCD by a scale factor of ;.




Matrces Using the Grapline Caloalator Paze 1 of 4

E‘ Flndmg Your Way Around

. the TI-63+/84+ Graphing Calculatar

MathEBits.com

Working with Matrices

Nhtices are rectangular arrays of elements.
The dimengion of 2 matix is the muwber of rows by
the maraber of colurnns.

Adding Matrices - matrices mustbe of the seme dimension to be added.

2 3 2 1 4
; . +
Add: P P

First Enter the Matrices (one at a time):

Siep 1: Goto Mlairic Step I: Anoar to the ngld to Step 3: Type in the dimersions
{abome fhe ¥ ke EDIT to alloar for (sime) of yonr matiy and exter
w MATH EDIT ertering the matrie.
HAMES MATH [=aki MATRIMIAI 2 =3
i [E] ?[H] ]
2: [C] i [B] 1
4i [O] a0 [C]
ai [E] 41 [0]
ol [F] 5: [E]
7 E] a1 [F]
¥ i eveiors appear vesct to the names 7l [E]

akeady stared dfhe calodlatar, Vo
A sme therm o ko A nEwTme
O OTerACdte i

Siep 4 Fepeat fhis process for Sbep 50 Aroar to the riglt o Step 6: Type in the dirmersions

the s econd matriz EDIT ard choose a [s1me) of your mhatin and ermber
w EHEH EOIT TN HATHE. the elewents (pess ENT ER}L
o

s [E]
2= [C]
4: [D]
a: [E]
a8 [F]
|FiLE]

Htpcffmattbits comBlathBits TIS echon/Precalmibisfimatrices hn 112005



Matiees Tsine the Graplone Calo laboe Pare 2ofd

MATRIMIEB] 2 =3

tf 0 e

=
A
=]

T

i Lage N e
lI!'ﬂI'HUﬁU:IIIE

za3=2

Now, add:

Siep T: Fetum to the howe -
semen Go to Matrix The ancewer io the addition, as

tn get the rames of the monﬂeca_kfhtnrm
matioes for addine, B B= -
[A1+[BE] 3407
[[Z 4 7] - -
[T 8 811 7R O&

Mnltiplying Matrices - for multiplication to oceur, the dimensions of the
matrice s st be related in the following marmer: moxcn Hmes zxcr yields moxr

L2 _
S-‘

R

Multiply: |3 4 '[_.
5

First Enter the Matrices (one at a time) as shown above:

Siep 11 Omee the mabices are Sep 3 Febim to the howe

ey
1

w0

9

entered, you shold see thenr screen. (3o o Mlakdx The product, as seen on the
dimersiors in msiderce when T get the names of the caleulador screen,
youzo to MEtrd ahome the x matrices for ir=
Ty Mirlvine 17 20 23
MATH ECIT [A]+[E]
T3 [117 28 2X) R T R
[ = [37 44 53]
Z: [C] (a7 &2 2211 57T 6H B
4: [D] | |
5: [E]
61 [F1
7 [5]

Usmg Matrices to Solve Systems of E quations:

L. (using the inverse coafficiont matris)

It iimathbits comiBlathBitsi TIS echon/Precalmabisfmatiees b 11005



MMatrces Using the Graplone Caloulaboe Page S of 4

Write this systern as a mabix egquation and solwve: Zx +oy=Tand &éx - y=-8
Siep 1: Live up the x, » and Step T: Whrite as equiralerd Step 3: Fewrite to separate ont
corstart vahies. mahrices. the vanahles.

3x + 5y = 7 e se| |7 305 w7
tx - »y=-2 6x —v| |-® 5 -1 |v| -=

Siep d: FErder the toro mammercal Step 5: The sohibion is chtained Sitep 6: Go tothe howme scmwen
rmatrices in the calmalatoe. by nmaltplymgz both sides of the  and erter the nght side of the

MATH EDILT equabonby the mverse of the eyl ]
Fd matizx wrhich 15 ralbphed tmes [A]-==[E]
= | the varid ks,

[ L L L L |

OMMEe©

2. fusing Geauss-Fordan elimingtion method with reduce d row ec helon form )
Sobre this systern of equations:

2x-Gv+z=-3
dx - v-2=2=-7
A+ 2==-1

Step 1: Lireupthe variables Sep T: White as an angmented Siep 3@ From the home sowen,
and matrx and erterinto  choose the rref finchon. [Go to

oot tarts caloalator.
2x-Zv +=z=-5 2 I | s Mladrix (abore fre ¥ hey), o
_ - - iz AT, choose B:
dx - y -2z=7 P rref]
HAME= s EDOIT
-x 0y + 2z = -1 L o 2 1 E-‘I“r‘*an\:lllgl[ill.

i augment C
SiMatrrliz=tc
QiListkmatrC
HEw) W1 N (T

Hi et
Brrei

Jun}

Step 4 Choose natme of mahix Siep 5: The anewer io the

It ifmathbits comTlathBits S TS echonPrecalouhisfmatices bn 11002005



Mathees Tsing the Graphing Caloalator

Page 4 of' 4
and lit ENTER systeny, will be the last
rrefC[RA] X cohmmon the caleulador
[[1 & @ -=] FrTBAT:
A 1 A :1] r=_3
B e L -Z11 p=-1
z=-

il Vorr VB A TATT Eof I CMTERNTS
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